Background: Imputation has become a standard approach in genome-wide association studies 39 (GWAS) to infer in silico untyped markers. Although feasibility for common variants imputation 40 is well established, we aimed to assess rare and ultra-rare variants' imputation in an admixed 41 Caribbean Hispanic population (CH).
Introduction
(HGDP) were used to represent native American ancestry (Li et al., 2008) . We used ~80,000 153 autosomal SNPs that were: I) genotyped in all three datasets (Caribbean Hispanics, 1000G and 154 HGDP); II) common (i.e. MAF >5 %); and III) in linkage equilibrium. Supervised admixture 155 analyses with the three reference populations (YRI, CEU, and Native Americans) revealed that 156 European lineage accounted for most of the ancestral origins (59%), followed by African (33%) (Chromosome 21), using both reference panels. We refer to SHAPEIT2 as SHAPEIT when used 176 in tandem with IMPUTE2 for the remainder of paper. Table 4) . SNP counts for different 294 MAF bins based on platform-specific quality index can be found in Supplementary Table   295 5.When the two outputs were compared in terms of r2hat, SHAPEIT-IMPUTE2 showed a 296 higheraverage r2hat of 0.62 against 0.36 from MaCH-Admix (Wilcoxon signed-rank test p-value 297 < 0.001). Also, MaCH-Admix was 109 times slower than IMPUTE2. (Supplementary Table 6) , 298 thus, comparison between different panels using MaCH-Admix were excluded due to limited 299 resources. For the remaining of this manuscript, we focused on imputation employing SHAPEIT-300 IMPUTE2, only.
302
Comparison between HRC and 1000G using SHAPEIT-IMPUTE2. Using SHAPEIT-IMPUTE2, 303 we imputed 81,240,392 and 38,532,090 SNPs across all autosomal chromosomes with 1000G 304 and HRC reference panels, respectively ( Table 2) . 305 Overall, we observed slightly higher mean R 2 with 1000G than with HRC panel (0.94 vs. 0.92;
306
Wilcoxon p-value< 0.001). Nevertheless, when the analyses were restricted to only "good-" and (indicating that for each unit increase in YRI ancestry, it results in 1.46 additional mismatches).
359
Details on confidence intervals and robust standard errors can be found in supplementary file 360 (Table 7 and Section 5). We did not observe significant effect of ancestry on "high-quality" 361 ultra-rare variants in both panels. Second, we tested the agreement between imputed and sequenced variants in a smaller subset of 411 individuals that had both GWAS and WES data available.
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